Study Design: Retrospective cohort design. Objectives: To compare socio-demographic, impairment characteristics and utilization (physician and emergency department (ED) visits) for non-traumatic (NTSCI) and traumatic (TSCI) spinal cord injury 1 year post inpatient rehabilitation. Setting: Ontario, Canada. Methods: Inpatient stays (2003)(2004)(2005)(2006) were identified from the National Rehabilitation Registry System. Exclusions were: in-hospital mortality; discharge after 31 March 2006; death within 1 year after discharge. Multivariate logistic regression analyses were used to determine factors predicting high utilization. Results: NTSCI cases (n ¼ 1002) were greater than TSCI (n ¼ 560). NTSCIs were older (mean ¼ 61.6, s.d. ¼ 15.8) with more co-morbidities, paraplegic (39.5%) and female (Po0.001). NTSCI had higher FIM admission and discharge scores but lower change scores. Mean number of physician visits for NTSCI and TSCI were 31.2 (median ¼ 24) and 29.7 (median ¼ 22), with no significant differences in mean specialist visits (NTSCI 16.5: TSCI 17.0). Factors predicting 30 or more physician visits included age 60 years or above (OR ¼ 1.5; 95% CI ¼ 1.2-1.9), urban living (OR ¼ 1.59; 95% CI ¼ 1.12-2.22) and lowest quartile (18-88) discharge FIM (OR ¼ 1.8; 95% CI ¼ 1.4-2.3). Charlson score of 3 or more (OR ¼ 2.1; 95% CI ¼ 1.3-3.2), urban living (OR ¼ 1.92; 95% CI ¼ 1.3-2.86) and lowest quartile discharge FIM (OR ¼ 1.5; 95% CI ¼ 1.2-2.0) were associated with 20 or more specialist visits. Factors for high ED use were: rurality (OR ¼ 1.5; 95% CI ¼ 1.1-2.1), low income (OR ¼ 1.4; 95% CI ¼ 1.1-1.9) and low (18-88) discharge FIM (OR ¼ 1.7; 95% CI ¼ 1.3-2.2). Conclusion: Both demonstrated significant health care utilization requiring attention to health care needs; particularly for those living in rural settings, with low income and/or low functional ability.
Introduction
Spinal cord injury (SCI) often results in significant changes in long-term functional status and quality of life. 1, 2 To date, the majority of literature on SCI characterizing the incidence, impairments, demographics and health care utilization has largely focused on people with traumatic SCI (TSCI), with minimal research related to non-traumatic spinal cord injury (NTSCI) population. 3, 4 NTSCIs are caused by a variety of medical conditions including but not limited to: vertebral spondylosis, tumor compression, vascular ischemia, neuronal motor disease, infectious abscess and transverse myelitis. 5 Ones et al., 6 suggest that NTSCI accounts for approximately one-third of all SCI cases admitted to inpatient rehabilitation; however, with the rising incidence of cancer-related SCI and aging population, others suggest that NTSCI represents at least 50% of all inpatient rehabilitation SCI cases. 4 The demographics of the NTSCI population have been previously reported to differ from TSCI: they are generally older, retired, paraplegic and have more co-morbidities. 6, 7 Further, the prevalence of NTSCI is relatively similar among men and women. 6, 7 Respiratory disease, urinary tract infections, heart disease and skin infections are purported to be more prevalent in the TSCI population compared with NTSCI; 3,7 however, Ones et al. 6 suggest that the frequency and type of complications after SCI are similar among these two subgroups in the rehabilitation setting. High rates of health care service utilization have been observed within the TSCI population 8 and are likely related to preventable secondary complications. 8 Munce et al. 9 found that individuals with TSCI had an average of 31.7 physician visits in the first year following the injury; further, individuals with TSCI are 2.7 times more likely to have physician visits. 8 Given that the NTSCI population tends to be older and have more co-morbidities at the time of diagnoses, 6,7 outpatient health care utilization for this potentially vulnerable subpopulation of SCI needs examination.
There is a paucity of literature related to NTSCI prevalence in the rehabilitation setting on a population-based level. Further, there is a lack of research on outpatient utilization of primary health care services. We speculated that this NTSCI population warrants further examination, as they likely represent a larger portion of the SCI population than previously described due to rising cancer rates and an aging population. 10 The objectives of this study were: (1) to compare the prevalence and impairment characteristics of NTSCI and TSCI patients admitted to inpatient rehabilitation; (2) to determine and compare the outpatient health care utilization patterns (that is, family physician (FP), specialist and emergency department (ED) visits) of patients with NTSCI and NTSCI during the first year after their index inpatient rehabilitation admission; and (3) to determine factors that are associated with outpatient health care utilization in both NTSCI and TSCI populations. (see Appendix A). Individuals were included if they had a valid identifier, were greater than or equal to 18 years of age and did not have an admission for rehabilitation in the year before the index admission (this was to capture the incident rehabilitation stay related to the SCI and minimize prevalent cases). The following exclusion criteria were then applied (in order): (1) in-hospital mortality; (2) index discharge after 31 March 2006; and, (3) died within 1 year after discharge (a minimum of 1 year was needed for follow-up).
Methods

Setting
Measures Level of injury. Injury level was categorized as paraplegia, tetraplegia or other/unspecified.
Length of stay in inpatient rehabilitation. This is a measure of number of days that an SCI case stayed in the inpatient rehabilitation (admission to discharge) during the index admission to rehabilitation.
Functional independence measure. The FIM ranges from 18 (total dependence) to 126 (total independence) and captures information on 18 items in six domains: self-care, sphincter control, mobility, locomotion, communication and cognition.
12
Charlson co-morbidity index (deyo-adaptation 16 SES was assessed based on the median income of the enumeration area associated with the individual's residential dissemination area, which is the smallest geographical standard unit (usually 400-700 people) used in Canadian Census data. The Ontario population was divided into income quintiles with 1 being the lowest and 5 being the highest, which are proxy measures for individual SES.
Analysis
Parametric and non-parametric statistics were used to describe and compare the clinical characteristics and health care utilization of patients with NTSCI and TSCI. Multivariate logistic regressions were conducted to examine factors associated with high utilization defined as 30 or more physician visits, 20 or more specialist visits and two or more visits to the ED. These cut-points for high health care utilization were based on the highest quartiles. The cut-point for age (that is, 60 þ years) was determined based on median values. Variable selection in the regression were based on conceptual clinical knowledge rather than stepwise selection, as the latter methodology has been shown to have deficiencies such as decreased predictive information and decreased model stability. 17 All statistical tests were performed at the 5% level of significance and were two-sided.
Results
Demographics and clinical characteristics
The number of NTSCI and TSCI cases admitted for rehabilitation that met our inclusion criteria over the 3-year study period was 1623 and 842 cases, respectively. The exclusion criteria eliminated 16 for discharged dead, 124 for discharged after March 2006 and 156 who died within 1 year after index discharge. These criteria yielded 1002 NTSCI and 560 TSCI cases. Individuals admitted to inpatient rehabilitation for NTSCI were more likely to be older (mean ¼ 61.6, s.d. ¼ 15.8), paraplegic (39.5%, n ¼ 396) and have more co-morbidities compared with TSCI cases (Po0.001; Table 1 ). There was an approximately even sex distribution in the NTSCI group (52.2% were male patients, n ¼ 523) whereas 75% (n ¼ 422) of the sample was male in the TSCI group. Differences between the two groups were also observed for FIM scores, as individuals with NTSCI had significantly higher FIM scores on admission (median ¼ 83; IQR 68-97) and discharge (median ¼ 111; IQR 96-118); however, the change in FIM scores was less for NTSCI (median ¼ 20; IQR 9-31) compared with TSCI (median ¼ 22; IQR 7-40; Table 2 ). With respect to the Charlson Index, the most prevalent conditions for NTSCI were diabetes (n ¼ 58, 5.8%), cancer (n ¼ 53, 5.3%) and COPD (n ¼ 21, 2.1%). Diabetes (n ¼ 8; 1.4%) and chronic obstructive pulmonary disease/other respiratory disease (n ¼ 8, 1.4%) and acute myocardial infarction (n ¼ 7, 1.3%) were the most common conditions within the Charlson Index for TSCI.
Health care utilization Both TSCI and NTSCI had high primary care utilization during the year after inpatient rehabilitation ( Table 2 ). The mean number of physician visits for NTSCI and TSCI cases was 31.2 (median ¼ 24) and 29.7 (median ¼ 22), respectively. There were no significant differences identified between the mean number of specialist visits for NTSCI (16.5) and TSCI (17.0); however there were differences in the type of specialty seen. NTSCI patients had more mean visits to neurosurgeons (1.0), internists (2.6) and FPs (14.7) whereas individuals with TSCI had significantly more mean visits to physiatrists (4.1). The mean number of ED visits was similar for both NTSCI (1.2) and TSCI (1.3). Type of injury was not a significant predictor of health care utilization after controlling for other clinical and sociodemographic factors in multivariate modeling (Table 3) . Older age (X60 years), living in an urban setting (OR ¼ 1.6) and having the lowest quartile FIM (18-88) score upon discharge (OR ¼ 1.8) were significantly associated with having 30 or more physician visits within the first year after inpatient rehabilitation. Paraplegia level of injury (OR ¼ 1.5), higher co-morbidity (OR ¼ 2.1), living in an urban setting (OR ¼ 1.9) and the lowest quartile FIM (18-88) score upon discharge (OR ¼ 1.5) were significantly associated with having 20 or more specialist visits. Using multivariate analyses, results showed that living in a rural environment (OR ¼ 1.5), having a lower income (OR ¼ 1.4) as well as a lower discharge FIM score (OR ¼ 1.7) were significantly associated with two or more ED visits (Table 4) .
Discussion
The present study demonstrates that individuals with NTSCI represent a significant proportion (64%) of SCI cases in the 12 ( inpatient rehabilitation setting. Consistent with other studies, 7, 18, 19 NTSCI patients had significantly fewer days spent in inpatient rehabilitation compared to TSCI and had higher FIM scores upon discharge. Both NTSCI and TSCI had high outpatient health care utilization patterns; however, there were differences in the types of health care used. TSCI patients had higher mean visits to physiatrists and urologists, whereas NTSCI patients had higher mean visits to internists and FPs. Despite these differences, type of injury was not a significant predictor in utilization when adjusting for other clinical factors such as age, co-morbidity, rurality, income and discharge FIM scores. Rather, results showed that individuals with SCI who may be more marginalized because they have lower levels of income, lower levels of functioning and live in rural areas, are more likely to have higher ED visits.
Socio-demographic and clinical characteristics
The clinical characteristics of the NTSCI and TSCI cases are similar to previous studies. 6, 7, 18, 19 In particular, our NTSCI sample had a mean age of 61.6 years with 52.2% of the sample being male patients. Other studies have reported mean ages for NTSCI ranging from 31 to 61 years with a relatively even sex distribution. 3, 18, 19 The majority of the NTSCI sample had paraplegia compared with the TSCI group which is also consistent with previous work. 6, 7 It is noteworthy that 42% of the NTSCI sample did not have a level of injury specified whereas only 14.3% were nonspecified for TSCI. This discrepancy might suggest that the coding process in the inpatient rehabilitation setting needs to be reviewed with particular attention to NTSCI and the adoption of the international NTSCI etiology nomenclature using ICD-10 codes.
Health care utilization
Our study has identified high outpatient health care utilization patterns, approximately three times higher than mean number of visits in the general population within the same age strata 20 for both groups. These visits may be related to secondary complications. 8 Importantly, rather than type of injury, specific socio-demographic and impairment variables such as age, income, discharge FIM score and rurality, were found to be significant predictors of health care utilization. Individuals living in a rural area were less likely to have high overall physician and specialist visits, but were more likely to be admitted to the ED. Several barriers have been previously proposed to influence health care utilization with this population. 21 Specifically pertinent to a rural setting, there may be issues with access to and availability of community health care services. 22, 23 Physical access, such as transportation to physician clinics and accessibility into offices, as well as limited availability of specialist care may be influencing increased ED use. We also identified that low income and low discharge FIM scores were significantly associated with the likelihood of high ED visits. Individuals with lower income and/or lower functional ability may have less informal networks of care resulting in an increased vulnerability with negotiating the health care system. Further, patients with lower SES have been shown to be perceived as less attractive by physicians which may influence the inequities observed in medical management. 24 Our findings suggest that the discharge FIM score can be informative with respect to community health care utilization. These results are similar to those of Gabbe et al. 25 which showed the predictive utility of discharge FIM scores with functional abilities at 6 months following inpatient rehabilitation.
Limitations
There are a few limitations to this study. At this time, we are only able to identify NTSCI from the inpatient rehabilitation setting as no ICD-10 codes are available for this group in the acute care database. As a result, we are only able to comment on utilization patterns of individuals who have received inpatient rehabilitation, so there is a segment of NTSCI population, which was not captured. Second, data were not available on services provided outside the province of Ontario or in private settings. Third, due to coding issues, we do not know the specific reasons for high outpatient health care utilization (that is, type of complication). There are likely important differences between the types of secondary health complications between those with NTSCI versus TSCI.
Conclusion
Despite the aforementioned limitations, to our knowledge this is the first study that has examined and compared outpatient health care utilization for individuals with NTSCI and TSCI at a population-based level. Our findings suggest that there may be limited access for more vulnerable individuals with SCI living in rural settings, with low income and/or low functional ability, which may subsequently influence ED use. Future research is warranted to investigate in more specific detail reasons for high utilization and the nature of the interaction with the health care system to help inform the research, clinical and policy-related communities.
